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What is Functional Medicine?

u A medical practice or treatment that focuses on
optimal functioning of the body and its organs, 
usually involving systems of holistic or alternative 
medicine .

u Functional Medicine helps clinicians identify and 
ameliorate dysfunctions in the physiology and 
biochemistry of the human body as a primary 
method of improving patient health.



The Functional 

Medicine Tree

Foundational lifestyle factors:

Å Sleep/Relaxation

Å Exercise

Å Nutrition/Hydration

Å Stress levels/Resilience

Å Relationships/Networks

Å Genetics

Å Trauma

Å Microorganisms

Å Environmental Pollutants



Identifying Core Clinical Imbalances

These core imbalances may include :

u Neurotransmitter and hormonal imbalances

u Oxidation -reduction imbalances and mitochondropathy

u Detoxification and biotransformational imbalances

u Immune and inflammatory imbalances

u Digestive, absorptive, and microbiologic imbalances

u Structural imbalances from cellular membrane function to the musculoskeletal 

system



Why run more Extensive Testing?

u As Naturopathic doctors, the patients we see have:

u Often been sick a long time

u Often have seen multiple physicians already

u Have often traveled to see specialists, sometimes in other countries, certainly in 

other states. 

u Have likely seen multiple alternative health practitioners

u Have likely already spent thousands of dollars on medications, and/or 

supplements.

u They are looking for the root cause of their health concerns ðand alternative 

testing can often yield answers to redirect treatment and provide hope for the 

patient.



The Tests

THYROID HORMONE ASSESSMENT, SALIVARY CORTISOL AND SEX HORMONE 
TESTING, URINARY NEUROTRANSMITTER ASSESSMENT, COMPREHENSIVE 
DIGESTIVE STOOL ANALYSIS



Thyroid Assessment
TSH, TT4, FT4, FT3, ANTI-TPO, FERRITIN, D3



Testing Considerations when a Patient 

presents with Hypothyroid Symptoms

u These include:

uAutoimmune reactions affecting thyroid gland

uLack of production from gland (T4)

uPoor conversion of T4 to T3

uDecreased absorption of T3 into the cells

uDecreased intracellular transport of T3

uSuboptimal thyroid receptor function



Initial Basic Functional Thyroid Testing

uTT4, fT4, fT3, TSH, TPO, Vitamin D3, Ferritin

uBasal Body Temperature



Basal Body Temperature

uA low basal body temperature (BBT) = less than 

97.6F averaged over a minimum of 3 days.



Interpretation of Test Results

u Production of thyroid hormone is best measured with Total T4.

u If lower than normal consider:

u Low substrates for T4

u Iodine and Tyrosine are main substrate s

u Pituitary hypofunction

uAcute or chronic stress raises CRH and cortisol, both of which suppress TSH and 

lower production of thyroid hormones

u Poor nutrition

u Thyroid gland destruction





Interpretation of Test Results

u Comparison of fT4 and TT4 provides assessment of 
binding (TBG)

u If fT4 is lower within its normal range relative to where 
TT4 is within its normal range, this would indicate greate r
than normal binding.

u Excessive binding can be caused by any excessive 
estrogen state but most commonly by oral estrogen 
therapy or excessive thyroid replacement therapy as 
well as sleep deprivation.



Example from A PR actioner's Guide to Physiologic Bioidentical Hormone Balance

Jim Paoletti, Pharmacist, FAARFM,FIACP



Interpretation of Test Results

u Comparison of fT3 and fT4 provides interpretation of 

conversion of T4 to the active form of T3.

u Additionally, comparing fT3 to rT3 also provides information as 

to how T4 is being converted.  

u fT3and rT3are normally produced in approximately equal amounts

from T4.

u If rT3 is higher, within itõs range relative to fT3, fT3 is being favored

u rT3blocks some of the action of already lower than ideal fT3.



Example from A Practitioner's Guide to Physiologic Bioidentical Hormone Balance

Jim Paoletti, Pharmacist, FAARFM,FIACP



Autoimmune Thyroid Disease

u Autoimmune reactions are the number one cause of all thyroid 
disorders 

u Thyroid peroxidase antibody testing will reveal a thyroid 
autoimmune reaction 90% of the time. 

u When anti -TPO are elevated, it is difficult to assess at what state 
the autoimmune reaction and attack is occurring

u High serum antibodies are found in active phase chronic 
autoimmune thyroiditis. Thus, an antibody titer can be used to 
assess disease activity in patients that have developed such 
antibodies .



Approaches to Autoimmune Thyroid 

Disease 

u Eliminate the agent/agents initiating the inflammatory response

u Inflammatory foods

u Inflammatory lifestyle habits

u Reduce gut inflammation and restore normal GI flora

u Supplementations

u Selenium - In the event of selenium deficiency, glutathione peroxidase cannot 
thyroid cells from the H2O2 produced in thyroid hormone production and damage 
to the cells can result.

u Curcurmin, Resveratrol

u Retest levels of anti -TPO60-90 days out .



D3 & Ferritin

u Vitamin D3 is necessary for optimal thyroid receptor 

function.

u Vitamin D3 should be 60-80nh/mL for optimal thyroid receptor

functio n

u Ferritin affects thyroid intracellular transport and 

utilization.

u Ideally 90-100ng/mL for optimal thyroid hormone transport and 

utilization



Salivary Adrenal and Sex 

Hormone Testing
CORTISOL X 4, ESTRADIOL, ESTRIOL, PROGESTERONE



HPA Axis

uThe hypothalamic 

pituitary adrenal (HPA) 
axis is our central stress 

response system. 

uThe HPA axis is a 

dynamic intertwining of 

the central nervous 

system and endocrine 

system.



HPA Axis
u External stressors Ą

biochemical signals

u many of which influence the 

feedback loops of the HPA axis. 

u Influences hormones , 

cytokines, glucose regulation, 

and other metabolic 

processes .

u When optimally functioning, 

plays a critical role in the 

overall health of our patients.



HPA Axis and the StressResponse

u Normal exposure to cortisol

u Tissues experience flee ting glimpses of the alarm 
catecholamines and cortisol. 

u Prolonged exposure to cortisol

u may continually activate the HPA axis and affect the balance 
of hormone and cell mediators. 

u Frequent release of cortisol due to chronic stress affects 
the hypothalamic and pituitary feedback loops 

u may lead to persistent activation and depletion of the 
system.



Why are we 

investigating 

adrenal function 

in our patients?

uThe American Institute of 

Stress reports that 75ð90 

percent of visits to primary 

care physicians are stress -

related; therefore, 

supporting HPA axis 

homeostasis is a significant 

clinical goal for a broad 

range of patients .

Because our 

patients are 

STRESSED.



Gray Area between Adrenal 
Insufficiency and Hypercortisolism

u In a seminal paper published in 1950 in the British Medical Journal, 
Hans Selye MD, PhD, described the human physiological response to 
prolonged stress as a General Adaptation Syndrome (GAS ).  

u Selye identified the three stages ñalarm, resistance, and exhaustion 

u With the stages of resistance and exhaustion, we find suboptimal 
adrenal function or hypoadrenia accompanied by a variety of 
symptoms .

Selye, Hans. Stress and the General Adaptation Syndrome. Br Med J. 1950 Jun 17; 1(4667): 1383 ð1392.



Common Effects of Stress

On the Bod y

Headache

Muscle tension or pain

Chest pain

Fatigue

Change in sex drive

Stomach upset

Sleep problems

Weight gai n

On the Mood

Anxiety

Restlessness

Lack of motivation or 

focus

Feeling overwhelmed

Irritability or anger

Sadness or depression

On behavior

Overeating or 

undereating

Angry outbursts

Drug or alcohol abuse

Tobacco use

Social withdrawal

Exercising less often

www. mayoclinic.org





Suboptimal Diurnal Rhythm





Assessment of potential

Adrenal Dysfunction

uSaliva testing is proving to be the most reliable 
medium for measuring hormone levels .

uSaliva measures the free, bioavailable hormone 
levels in the body, unlike serum which represents 
total hormone levels (free and bound)

uClinically , it is far more relevant to test the amount 
of hormones delivered to the tissue receptors as 
this is a reflection of the active hormone levels of 
the body.



Salivary Testing Reveals Bioavailable 

hormone

u When blood is filtered through the salivary glands, the 

bound hormone components are too large to pass 

through the cell membranes of the salivary glands. 

u Only the unbound hormones pass through and into the 

saliva. 

u What is measured in the saliva is considered the òfreeó, 

or bioavailable hormone, that which will be delivered 

to the receptors in the tissues of the body.



Salivary Sex Hormone Testing

u Estradiol

u Estriol

u Progesterone

u DHEA and Testosterone can be accurately tested in serum if lab 

has ranges for the different age group for females, which not all 

have.  Saliva testing is a choice if insurance coverage is not 

available as it is an affordable method of testing for patients.

u SHBG measurement is a consideration as well.



When to test for Salivary Sex Hormones

u When clinical presentation suggests hormone imbalance

u Baseline levels should be measured for any patient 

considering hormone restoration therapy.

u Follow-up testing is typically done 3-4 months after initiation of

therapy

u Pre-menopausal or peri -menopausal women should test on 

days 18 -21 of their cycle.

u 4 point testing allows for a more accurate idea of average 

production throughout a 24 hour period.




